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X=X

[emission]meas ’ 1
xHZO[emission]meas

Eq. 1065.659-1

Example:

XCOmeas = 29.0 pmol/mol

XH20COmeas = 8.601 mmol/mol = 0.008601 mol/mol

XH20exh = 34.04 mmol/mol = 0.03404 mol/mol

N (1-0.03404
co 7 11-0.008601

Xco = 28.3 pmol/mol

[73 FR 37335, June 30, 2008, as amended at 76
FR 57462, Sept. 15, 2011; 79 FR 23804, Apr.
28,2014]

§1065.660 THC, NMHC, and CH, deter-
mination.

(a) THC determination and initial THC/

CH4 contamination corrections. (1) If we

require you to determine THC emis-
sions, calculate Trucrac-Fipicor USIiNg the
initial THC contamination concentra-
tion ZXTHC[THC-FID]init from §1065520 as fol-
lows:

XTHC[THC-FID]cor = XTHC[THC-FID]uncor — XTHC[THC-FID]init

Eq. 1065.660-1

Example:

ZTHCuncor = 160.3 pmol/mol
ZrHcinie = 1.1 pmol/mol
TrHCeor = 150.3—1.1

ZTrHCcor = 149.2 umol/mol

(2) For the NMHC determination de-
scribed in paragraph (b) of this section,
correct ZXTHC[THC-FID] for initial THC con-
tamination using Equation 1065.660-1.
You may correct Trucinme-ripy for initial
contamination of the CH; sample train

using Equation 1065.660-1, substituting
in CH4 concentrations for THC.

(3) For the CH, determination de-
scribed in paragraph (c) of this section,
you may correct Trucinme-ripy for initial
THC contamination of the CH, sample
train using Equation 1065.660-1, sub-
stituting in CH,; concentrations for
THC.

(b) NMHC determination. Use one of
the following to determine NMHC con-
centration, nmuc:
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(1) If you do not measure CH,, you
may omit the calculation of NMHC
concentrations and calculate the mass
of NMHC as described in §1065.650(c)(5).

(2) For nonmethane cutters, cal-
culate axmuc using the nonmethane
cutter’s penetration fraction (PF) of
CH; and the response factor penetra-
tion fraction (RFPF) of C,Hg from
§1065.365, the response factor (RF) of
the THC FID to CH4 from §1065.360, the
initial THC contamination and dry-to-

§1065.660

wet corrected THC concentration
TTHC[THC-FIDIcor @8 determined in para-
graph (a) of this section, and the dry-
to-wet corrected CH, concentration
ITHCINMC-FIDIcor OPtionally corrected for
initial THC contamination as deter-
mined in paragraph (a) of this section.

(i) Use the following equation for
penetration fractions determined using
an NMC configuration as outlined in
§1065.365(d):

_ XTHC[THCFID]eor — *THCINMC-FID]cor ‘RF, CHA4[THC-FID]

XNMHC =

1-RFPF, C2H6[NMC-FID] ‘RF, CHA[THC-FID]

Eq. 1065.660-2

Where:

Inmuc = concentration of NMHC.

TraCTHC-FIDIcor = CONcentration of THC, initial
THC contamination and dry-to-wet cor-
rected, as measured by the THC FID dur-
ing sampling while bypassing the NMC.

TtHCINMC-FIDlcor = CONcentration of THC, initial
THC contamination (optional) and dry-
to-wet corrected, as measured by the
NMC FID during sampling through the
NMC.

RFcuarruc-rip) = response factor of THC FID to
CH,4, according to §1065.360(d).

RFPFconeinme-rip; = nonmethane cutter com-
bined ethane response factor and pene-
tration fraction, according to
§1065.365(d).

Example:

ZTHC[THC FIDlcor = 150.3 pmol/mol
TTHCINMC-FIDJcor = 20.5 pmol/mol
RFPFcouenme-rip; = 0.019
RFcuarrncrp) = 1.05

150.3-20.5-1.05

XNmHC =

1-0.019-1.05

Inmuc = 131.4 umol/mol

(ii) For penetration fractions deter-
mined using an NMC configuration as

_ XTHC[THC-FID]cor

- PF,

CH4[NMC-FID] — *THC[NMC-FID]cor

outlined in section §1065.365(e), use the
following equation:

XNmHC =

PF, CH4[NMC-FID] — PF; C2H6[NMC-FID]

Eq. 1065.660-3

Where:

Inmuc = concentration of NMHC.
TrHCITHC-FIDIcor = CONcentration of THC, initial
THC contamination and dry-to-wet cor-

rected, as measured by the THC FID dur-
ing sampling while bypassing the NMC.
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PFcuanmce-pip; = nonmethane cutter CH4 pene-
tration fraction, according to
§1065.365(e).

TrHCINMC-FIDIcor = CcOncentration of THC, initial
THC contamination (optional) and dry-
to-wet corrected, as measured by the
THC FID during sampling through the
NMC.

40 CFR Ch. | (7-1-14 Edition)

PFconeinmc-ripp = nonmethane cutter ethane
penetration fraction, according to
§1065.365(e).

Example:

XTHC[THC-FID]cor = 150.3 umol/mol
P Fenanme-rip) = 0.990
TrHCINMC-FIDIcor = 20.5 pmol/mol
PFconenme-rip; = 0.020

150.3-0.990-20.5

XNMHC =

0.990-0.020

Inmuc = 132.3 umol/mol

(iii) For penetration fractions deter-
mined using an NMC configuration as

outlined in section §1065.365(f), use the
following equation:

X _ xTHC['l‘HC—FID]cor - PF, CHA4[NMC-FID] — xTHC[NMC-FID]cor ‘RF, CH4[THC-FID]
NMHC —
PF, CH4[NMC-FID] — RFPF, C2H6[NMC-FID] RF, CH4[THC-FID]
Eq. 1065.660-4
Where: RFPFconeinme-ripp = nonmethane cutter CHa

Inmuc = concentration of NMHC.

TrHCITHC-FIDIcor = Cconcentration of THC, initial
THC contamination and dry-to-wet cor-
rected, as measured by the THC FID dur-
ing sampling while bypassing the NMC.

PFcuanme-rip; = nonmethane cutter CH4 pene-
tration fraction, according to §1065.365(f).

TrHCINMC-FIDcor = CONcentration of THC, initial
THC contamination (optional) and dry-
to-wet corrected, as measured by the
THC FID during sampling through the
NMC.

combined ethane response factor and
penetration fraction, according to
§1065.365().

RFcuarruc-rip) = response factor of THC FID to
CH.,, according to §1065.360(d).

Example:

XTHC[THC-FID]cor = 150.3 umol/mol

PFchanme-rFip) = 0.990

TTHCINMC-FIDJcor = 20.5 pmol/mol

RFPFC2H6|NMC-FID] =0.019

RFcuarrnc-ripy = 0.980

150.3-0.990-20.5-0.980

XNmHC =

Inmuc = 132.5 umol/mol

(3) For a GC-FID, calculate Inmuc
using the THC analyzer’s response fac-
tor (RF) for CHy, from §1065.360, and the

0.990-0.019-0.980

initial THC contamination and dry-to-
wet corrected THC concentration
ITHCTHC-FIDIcor &S determined in para-
graph (a) of this section as follows:
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XNMHC = *THC[THC-FIDJcor — RF, CH4[THC-FID] * *CH4

Eq. 1065.660-5

Where:

Inmuc = concentration of NMHC.

TrHCITHC-FIDIcor = CONcentration of THC, initial
THC contamination and dry-to-wet cor-
rected, as measured by the THC FID.

Tcua = concentration of CHy, dry-to-wet cor-
rected, as measured by the GC-FID.

RFcuarruc-rip) = response factor of THC-FID to
CH,.

Example:

LTHC[THC-FID[cor = 145.6 umol/mol
RFcuarrncrpy = 0.970

Zcnsa = 18.9 pmol/mol

Inmuc = 145.6—0.970 - 18.9
Inmuc = 127.3 umol/mol

(c) CHy4 determination. Use one of the
following methods to determine CH,
concentration, Tcua:

(1) For nonmethane cutters, cal-
culate rcus using the nonmethane cut-
ter’s penetration fraction (PF) of CH4
and the response factor penetration
fraction (RFPF) of C,He from §1065.365,
the response factor (RF) of the THC
FID to CH, from §1065.360, the initial
THC contamination and dry-to-wet
corrected THC concentration
XTHC[THC-FID]cor S determined in para-
graph (a) of this section, and the dry-
to-wet corrected CHs concentration
TTHCINMC-FIDIcor  OPtionally corrected for
initial THC contamination as deter-
mined in paragraph (a) of this section.

(i) Use the following equation for
penetration fractions determined using
an NMC configuration as outlined in
§1065.365(d):

_ XTHCINMC-FIDJcor — *THC[THC-FID]cor -RFPF, C2H6[NMC-FID]

Xcua =

1- RFPF, C2H6[NMC-FID] ‘RF, CHA4[THC-FID]

Eq. 1065.660-6

Where:

ZTcua = concentration of CHa.

TTHCINMC-FIDJcor = cOncentration of THC, initial
THC contamination (optional) and dry-
to-wet corrected, as measured by the
NMC FID during sampling through the
NMC.

TrHcrrHe-FIpleor = concentration of THC, initial
THC contamination and dry-to-wet cor-
rected, as measured by the THC FID dur-
ing sampling while bypassing the NMC.

RFPFconeinvc-rip) = the combined ethane re-
sponse factor and penetration fraction of
the nonmethane cutter, according to
§1065.365(d).

RFcuarruc-rip) = response factor of THC FID to
CH,, according to §1065.360(d).

Ezxample:

TrHcNMC-FIDIcor = 10.4 pmol/mol
XTHC[THC-FID]cor = 150.3 umol/mol
RFPFconsinme-rip) = 0.019

RFcuarrucrpy = 1.05

10.4-150.3-0.019

Xens =

Tcua = 7.69 pmol/mol

1-0.019-1.05

(ii) For penetration fractions deter-
mined using an NMC configuration as
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outlined in §1065.365(e),
lowing equation:

use the fol-

40 CFR Ch. | (7-1-14 Edition)

X THCINMC-FIDJcor — *THC[THC-FID]cor - PF, C2H6[NMC-FID]

Xcua =

RF, CH4[THC-FID] '(P F CH4[NMC-FID] — PF, C2H6[NMC-FID])

Eq. 1065.660-7

Where:

Zcnsa = concentration of CH,.

TraCINMC-FIDcor = CcONcentration of THC, initial
THC contamination (optional) and dry-
to-wet corrected, as measured by the
NMC FID during sampling through the
NMC.

TtHCITHC-FIDIcor = concentration of THC, initial
THC contamination and dry-to-wet cor-
rected, as measured by the THC FID dur-
ing sampling while bypassing the NMC.

PFconeinme-ripp = nonmethane cutter ethane
penetration fraction, according to
§1065.365(e).

RFcuarrac-rip) = response factor of THC FID to
CH,, according to §1065.360(d).

PFcuanme-pip; = nonmethane cutter CH4 pene-
tration fraction, according to
§1065.365(€e).

Example:

TTHCINMC-FIDJcor = 10.4 pmol/mol
LTHC[THC-FID]cor = 150.3 umol/mol
PFconenme-rip; = 0.020
RFcuarrnc-rip) = 1.05

P Fenanme-rpy = 0.990

10.4-150.3-0.020

Fer =105 (0.990 - 0.020)

Tcua = 7.25 pmol/mol

(iii) For penetration fractions deter-
mined using an NMC configuration as

_ X THCINMC-FIDJcor — *THC[THC-FID]cor

outlined in §1065.365(f),
lowing equation:

use the fol-

- RFPF,

C2H6[NMC-FID]

Xcna =
PF, CH4[NMC-FID] — RFPF, C2H6[NMC-FID] ‘RF, CH4[THC-FID]

Eq. 1065.660-8

Where:

Zcnsa = concentration of CH,.

TtHCINMC-FIDJcor = cOncentration of THC, initial
THC contamination (optional) and dry-
to-wet corrected, as measured by the
NMC FID during sampling through the
NMC.

TrHC[THC-FIDIcor = CONcentration of THC, initial
THC contamination and dry-to-wet cor-
rected, as measured by the THC FID dur-
ing sampling while bypassing the NMC.

RFPFconeinve-rip) = the combined ethane re-
sponse factor and penetration fraction of
the nonmethane cutter, according to
§1065.365(f).

PFcuanme-pip; = nonmethane cutter CH4 pene-
tration fraction, according to § 1065.365(f).

RFcuarruc-rip) = response factor of THC FID to
CH,, according to §1065.360(d).

Ezxample:

ZTTHCINMC FIDJcor = 10.4 pmol/mol
XTHC[THC-FID]cor = 150.3 umol/mol
RFPFconsinmc-rpy = 0.019
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P Fcuanmc-ripy = 0.990
RFcharrnc-rip) = 1.05

§1065.665

_10.4-150.3-0.019

Y =
0 0.990-0.019-1.05

ZTcena = 7.78 umol/mol

(2) For a GC-FID, zcus is the actual
dry-to-wet corrected CH4 concentration
as measured by the analyzer.

[76 FR 57462, Sept. 15, 2011]

§1065.665 THCE and NMHCE deter-
mination.

(a) If you measured an oxygenated
hydrocarbon’s mass concentration,
first calculate its molar concentration
in the exhaust sample stream from
which the sample was taken (raw or di-

N

luted exhaust), and convert this into a
Ci-equivalent molar concentration.
Add these C;-equivalent molar con-
centrations to the molar concentration
of non-oxygenated total hydrocarbon
(NOTHC). The result is the molar con-
centration of total hydrocarbon equiv-
alent (THCE). Calculate THCE con-
centration using the following equa-
tions, noting that Eq. 1065.665-3 is re-
quired only if you need to convert your
oxygenated hydrocarbon (OHC) con-
centration from mass to moles:

Xruce = Xnotue 1 Z(XOHCi - xOHCi-init)

i=1

Eq. 1065.665-1

N
XNotHC = YTHC[THC-FIDIeor — Z ((‘xOHCi ~ XOHCi-init ) ‘RF, OHCi[THC-FID] )

i=1

Eq. 1065.665-2

M yexhoHCi
_ Mouei _ Pyeponci
XoHci = =
m
—dexh Pjexn
M dexh

Eq. 1065.665-3

Where:

Truce = The sum of the C,;-equivalent con-
centrations of non-oxygenated hydro-
carbons, alcohols, and aldehydes.

Inorue = The sum of the Ci-equivalent con-
centrations of NOTHC.

Tonci = The Ci-equivalent concentration of
oxygenated species i in diluted exhaust,
not corrected for initial contamination.
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